DNA damage and repair in epithelial (mucous) cells and crypt cells from isolated colon.
Colon epithelium is made up of two general classes of cells, surface cells which are post-mitotic and crypt cells which contain the proliferative population. Their relative vulnerability to environmental damage and ability to perform DNA repair are important issues in colon carcinogenesis. DNA damage and repair was studied by the nucleoid sedimentation method in freshly isolated crypt cells for comparison with previous studies of post-mitotic surface epithelial cells. Suspensions of crypt cells were isolated from preparations of mouse colon by a series of sequential incubations in buffer containing 1.5 mM EDTA. Treatment of crypt cells for 30 min with 1.2 X 10(-6) M methyl methane sulfonate (MMS), photoaffinity labeling with 1 X 10(-6) M ethidium monoazide, lithocholic acid (2.5 X 10(-4) M) treatment for 1 h or X-irradiation at 1500 rads resulted in single-strand breaks in the DNA, which were repaired after 2 h of additional incubation. Interestingly, X-rays at 1000 rads and lithocholic acid (LA) (2.5 X 10(-6) M) after 30 min incubation failed to produce the detectable shift in nucleoid sedimentation characteristic of single-strand breaks, perhaps due to rapid repair by these proliferative cells. UV-irradiation failed to provoke strand incision as was also observed for the superficial post-mitotic cells in the previous studies. These studies showed the feasibility of studying DNA damage and repair processes in these two classes of colon epithelial cells in response to specific carcinogenic insult.